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" PRACTICAL GEOMETRY: 


Or, A New and Easy 
METH OD 
OF | 
TREATING THAT ART. 


WHEREBY 


The PracTtice of it is rendered plain and 
familiar, and the Student is directed in the 


moſt eaſy Manner through the ſeveral Parts 
and Progreſſions of it. 


n 


Tranſlated from the Fxencu of 
Monſieur S. LE, CLERC. 


The FirTH ED1TION. ' 


—_— 


IIluſtrated with Eighty CorpER-PLArEs. 


Wherein, beſides the ſeveral Geometrical Figures, 
are contained many Examples of Lanpsx1ys, 
Pieces of CHITECTURE, PERSPECTIVE, 
Draughts o GURES, Ruins, &c. 
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GEOMETRY 


PO IN 
GEN 1 


Eowerey is 2 Greek word, and in its 


native ſigniſication ſtands for no more 


than the meaſuring of land; but now 
we mean by it the principal part of Mathema- 


ticks, which is a ſcience that has continued 
quantity for its object. 

That quantity is called continued quantity, 
which has all its parts conjoin'd; of this kind are 


all ſorts of extenſion, magnitudes, and dimen- 


fi 
WW theſe dĩmenſions confift chiefly either in 


lines, or ſurfaces, or an les, or * wy which laft 
are not to be confider'd in reſpect on of thei 
of their matter, but of the =p can 


parts 
Geometry is ad into ſpeculative and 
practical. 


The former is a ſcience that teaches the mind 


how to form ideas of, and demonſtrate the truth 
of geometrical propoſitions. 


1 he latter, or practical Geometry, conducts | 


the hand in working 
4 A 2 THE 
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Original of Geometry. 
TR * ; n 


metry had its original among the Egyp- 
I tions, who were put under a neceſſity of 
. inventing ſome ſuch art to remedy the diſorders, 
that commonly happen'd in their lands, by the 
* overflowing of the Vile, which carried awa 
| tteir land-marks, and effaced the limits of their 


| inheritances. | | 4 
5 Fx dh So that this practice, which in thoſe days con- 
x * ſiſted only in meaſuring of land, that every one 


might have what belonged to him before the 
overflow, was call'd 8 

, But in proceſs of time, the Egyptians applied 
| b themſelves to more ſubtle inquiries, and by de- 
- 


—_— a ”"_——_— MW 


grees inſenſibly there aroſe from a practice alto- 
gether mechanical, a ſcience that now holds the 
place among all the others, according to ita 
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in GENERAL. 3 


„„ e e i 
_ Uſefulneſs of Geometry. 


G is not only uſeful, but in ſeveral 

caſes neceſſary. Tis owing to this, that 
Aſtronomers are put into a way of making their 
obſervations, coming at the knowledge of the 
extent of the heavens, duration of time, mo- ' 
tions of the heavenly bodies, meaſures of ſea- .. 
' ſons, of years, and of ages. 882 

*Tis by the aſſiſtance of this ſcience that Geo- 
graphers preſent to our view at once, the 
magnitude of the whole earth, the vaſt extent 
of the ſeas, the diviſions of Empires, King 
doms, and Provinces. . 2 : 

'Tis from this that the AxchiteRts take their 
juſt meaſures for the ſtrutture of publick build- 
ings, as well as of private houſes. - 

By its help Engineers conduct all their works, ; 
take the ſituatiqad plan of places, meaſure 

their diſtances one-another, and carry oper 
2 into places that are only acceſſible h 

e eye. | ? « 

Perſons of Quality, whoſe birth engages them 
totake the 001 — oblig'd to apply themſelves 
to this ſcience, It not only ſerves as an intro - 

| A 3 ductio u 


4 Or GromeTar,: &c, 
duction into the art of Fortification, which 
teaches how to raiſe proper baſtions for the de- 
| fence of places, and to raiſe and manage ma- 
| in ths may. ſerve to overturn or make 
_ breathes in thoſe of the enemy; but alſo brings 
them to great ſkill and dexterity in the art of | 
war, in forming an army into order for battle, 
in encamping, dividing the ground for quar- 
tering the army, taking maps of counties, 
plans of towns, forts, and caſtles, meaſuring 
all forts of dimenſions, both acceſſible and in- 
acceſſible, and in forming deſigns; finally to 
recommend them as much for their ſkill and 
addreſs, as for their ſtrength and courage, x 
All ſuch as profeſs the Art of Dehighing, 
ought to know ſomething of Geometry, ſeeing 
that without it they can't make themſelyes ma- 
ſters of Architecture, nor Perſpective, which are 


two parts abſolutely neceſſary to their art. 
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THE 


Principles: of Geometry. 


Groen! is built 5 upon three ſorts of prin- 
ciples, wiz," Definitions,” Axioms, and 
Petitions, ; 
Definitions are brief expligations of the names 
of things, or terms of art. 
Axioms are propoſitions ſo true and evident, 
— tis impolible to queſtion or conteſt their 


* Petitions aredemands ſo eaſy * intelligible. | 


that the execution and putting them in prac- 
— require REID. | 
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Definition of a Point. 


1 . 
«4 


A road that which has no parts 


By this 23 you 22 eafily er that 
a point nor 
depth z — bs is 1 any ie e en. 10 only 
intelleftual; for nothing falls under the notice 
of our ſenſes, that has 1 0 f quantity, 2 
nothing is quantity, that has not parts; 
to fay a point is ſenſible, would be to ſay i 2 
Parts, thþich „ 25 cantraditi thi defigition. 
ny ſince no operation can be per 
rm d without * A oaute; of ſomethin 
4 we uſually repreſent a ee 
al point, which is an object o 
eft and the leaft Jenſu ble ifs can 
be, and. which has no geometrical _— 
diviſible to our ſenſes, and is made by the prick 
8 a pin, How's @ compaſs, pen or pent, as 
be point mark A 


A central „or centre, is a point from 
which a circ or-ercutaference i is deſcribed ; 
or rather it is the middle of ure, as the 


point | B 
A ſecant point, or as ame call it, a point of 


interſection, is a point where two or more lines 


crols one another, as the point C 


or GEOMETRY. 9 
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F 
Definition of a Line. 


Auen a length without any breadth. 
A line is nothing but the track made by * : 
paſſing from one place to another, amd would not 
* 8 if f 5 25 not 2 by 4 75 
point in by its motion repreſents a line 
t0 us, % | A CD; E F 
| There are as many forts of lines as there are 
arfferent- kinds of motions, which a point, the. 
Principle Ma line, is 2 of; the then re 
but ttho which are ſimple and the principal vin. 
 @ right and curve, and a third 4530 ieal da 
 mixt line, betauſe made up of the f former, 
that are uſually con/ider'd in Geometry, 
A right line is one that lies equally between 
its extremities. * wy 1 * 5. 4 
1 Otherwiſe, tis a line that goes from' one 
3 point to another without any deviation, as A B 
A curve line is that which turns out of its 
| | way by one or more deviations, W M 
C | N When ſuch a line as this is deſeribed by a puir 
275 of compaſſes, tis call d a circular line, as E 
A mixt line is that which is both ſtraight and 
a curve, as the line | 8 
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A hs; is ** yy into 3 ab 276. 
1 lite, 8518 <pparent and TR 1 pi | f 


Finite line is a bounded Iine, Conte 
| A or ſuppoling un E. * 1 
C5 N 
| we infinite line is an Wee line, 5 1 4 
| ing no preciſe length, N 3 
if =_ parent line is one deſthibed RY 
3; a ab: Wy 4 be A „ 
An occult, or whito line, 7 * made wick | 
| the point of A pair of compaſſes or mark d by” 
points, and when As call'd N * 
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14 In z\PkINCIPLES 


2 ime rerei ves ale fee ; 
: according to its different ES and 


„ | 


| 4 pee clas is a hit tide hath 1s 'J 
2 fall or erected, upon apy. making the 
gles on each ſide equal, as © AB 


A Plumb line is that which hangs. down with- 
out inclining to the right or to the left, and 
would paſs thro? the center of the earth, Af it 
were . infinitely, as | Cc 


e Wet Ha e ine" in in qi, 
: — inclin'd on both fide?” fn 


parallel lines are ſuch as follow one 3 
0 an equal diſtancte H 


be | 


"An Obhque Hge i is one tha is neither hn 
nor perpendicular 0 


A bab. line 40 e 
as | EN 


1 
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16 Tan Principles 
14 


A mY darn i; a fight 13 lng « Mag a agar, 
1 termunated at its two 5 angles AB, 


"x etel is a right line pa ſſin pI 
Wo center of 4 e and eee 4 
e 


A Spiral line is. a curve the ſuing ia? a 


center, and continually going off from 3 at 
e 

| *& Chord or fibtenſeis a "_ line aher: 

S e 1 H 


| An Arcis any part ofs circainſerence ICY | 


f 


A Tangent i is a line that touches'a fare 
without cutting it, nor would it cut ox croſs +. 
EM. 


figure, though it were pgodured, as 


A Secant is | & line chat does cros een 


& 


F 
If n 1200 "Re meet at tht e 


they meet either direttly or indien; if 


direttly, they make but one line, 5 2 


rettly, they form an * 
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"Definition of an AY | 


N Angle is the inline concourſe f. 

* two lines in the ſame point, cr Fam" 

185 it is the. ſpace contain'd between th, 2 
tndiref? concourſe of two lines meeting 4 
4 point, as ABC. 


Ik the' concourſe be form'd by two ri ht lines, 

the angle is call'd a Rectilineal, it by two 

curve lines, a Curvilineal, but if by one right 
and one curve line, a M ixtilineal angle. 


A' denotes a reflilineal angle. 
.B a curvilincal angle. . 
Ca mixtilineal or compound OS. 8 


A rectilineal angle receives ſeveral 3 3 
names; according as it has a greater or leſs aper- . 
ture, as right, acute, obtuſe ; thus the terms of 
reMlineal, curvilineal and mixt, expreſs the 
uality of the lines, and thoſe of gh acute, 
obtuſe, the quantity of the ſpace contain'd be- 
tweek the ſaid lines. 

An angle is right, when one of the lines 
is perpendicular to the r ED EF 
An angle is acute whey its aperture is 
lefs than that of a right angle ED 

An angle is obluſe when its aperture is 
greater than that of a right angle HD 


The middle letter D denotes the angle. 
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Hetze nition of a Surface. +- 5 55, 

Kufa i is teliatever his loa OD) > 
A; nz without depib br thi ck. 
to the ſentiments of the Geoinetr,”- 

EIS a — e is 3 production of a line, 3 juſt z 2. : 
is the produ roduttion of a paint; thus w OM 


e che line E F moving towards «ff 
conſtitute the ſurface E F G H, which is 2 ex- 
tenſion bounded by lines, and has length 
breadth without de 45 or thickneſs ; this ig com: L 
_ monly'call'd a fi — 0 but a figure if it be conſis. . 


der'd in regain. of its extremities, which are the | 


0 If the Sarkice be elevated or rais'd, "tis 4 
to be Convex ; but if depreſſed, ſunk in, or 
hollow, eee; and if even and 
t, a Plang.” Thus | $6 
"Bia Convex Surfate. - 1 b 

. C Concave Surface. IS 8 
. A a 1777 Surfare, | 
-- Bs Sur face that is Carver, cu, 
and Plane, 
his r/1 part relates only to plane Surfates. 
'The Sper term or uh tone fas. thing / 
101 its extremity : thus a point is the terminus of a 


line, a line is the term of a ſurface, and a ſurface 
is the — of a body. | 


% 


; 
: 
{ | 
$7 


e 


- 
- 1 
| * 
o : = 4 AX : 
< : . : % a 5 2 al 
- CC —————— 
5 ———— | | 
| W ' ; 
| * 
2 : 
- * * 
& 3 of 
2 - T 
© WV 
[3] W 
© | 
** ; | 5 
i ® | 
© 2 as | 1 : 
* 
Jon 4 
- * 
— * 
2 . 
* 


22 ran Paivetrxss 


« 
N 


=”: Surfaces or . that are 
7.7. Reaulineal. - F 


| Surfaces lake their particular names few * 
the number of their des; ibus 
y Tz Sa Trigon or triangle, a figure with three 


ſides. 


Bia Tetragon or f ſquare, a figure of four fides. 
2 Pentagon, or a ogure.of ee. 


an Hexagon, or fi of fix tides. | 
E, an Heptagon, or 8 ee sides. 

an Octagon, or figure of eight ſides. 7 

n Enneagon, or figure of ul nie des. 

1 or figure of ten ſidles. 
1 an Hen cagon, or figure of eleven ſides.” Wet 
L aDodecagon, or figure of twelye ſides. 

l theſe. feu 45 are alſo call d PI the 
general name of Polygons. 1 
3 1 

Triangles are diſlinguiſted by ibe guality f br 

their ng, and by the di peſ tion of their : 

Ala. Wet 1 

8” io Tl Triangle, ; i. has one right a 


N 1 0 naſe-angle Triangle, i 2 e. has one ob- 7 ' 

tuſe angle; . ' 

| 0 an acute-angled Triangle, ; 1. e. has all bree ; 
angles acute. 

Pan r Triangle, ? . * hazit its three ſides 


96 37. 


' Q an ToſcelesT riangle, 7 1. e. has only two ſides 


equal. 


R a Scalene Triangle, i i. e. has all its three ſides | 
unequal, | | 
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of Quadiilaterals, or figured. 


that have four ſides. 5 3 
1225 e geek has ts four fade. 
B aRectan e ro call'd a 
. eee 
C a Rhombus is a Quadiilaterals ka has in four "A 
ſides equal, but not its four ah 08 - | 


and four an gles right. 24 
its ſides unequal. 


_ _ teral. 
Ab a Pa 
whoſe oppoſite ſides are parallel 
E a Tra um has only two gte fide 4 
rallel, and the two others equal.: 5. 0 
F 3 its four ſides and angles un. | 


be drawn in g "oh 
"= ey Db — arab ä 
e point the Diago | 
\vill be divided into fo TE =] | 
"—_— them, viz. 3 
-er 
[ 6555 the two 


ſcribed about the diameter) fo mo 
called a Gnomon ; thus the ON 
you HIL make a Gnomon, as 2 alfo | 
e three parallelograms IK L. 
All figures baving more than four Ader, | 
are call d Polegonals or Multtlaterals. 
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Curves! or Curvilineal figures. 


A brief is a {arfice or * p 
ö an round, deſcrib'd upon a Fats al 
N which the circumibrencs in all its parts: 
2 "equally diſtant. 2 
: y | | Pl. [ | 


bed. Aci n extremity of a 
Fanden 


'B an Oral is a curxilineal fure deferib'd upon 
 feyeral, centers, and. divided"Into two/equal 
_ ports by ll irs Mamgginrs, 1 * ji 


Cc an  Ellipſe 3 5s alto a Su e bee | 
| upon. ſeveral centers inthe ſhape of an | 
and has, but one diameter that wides It 1 1604 
two equal parts. | 


* 
; n — 
e line. 5 IP | 


E is a Cylindric ſurface. 
; - 


F is ani lar curvilineal figure, com dof 
_ ſeveral di 5 you 


7 
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| Compound Fi igures. 


| Sr | 


: 


F ets a "7 | 
within mn of Ce i ure comp right line. 


. — 
r tn which Jeb 


C a Seftor is a figure contain'd between tes 4 | 


rene ny 
a ſemicircle, | | 


There is alſo a large or inan Sefor. 


D Concentric $gures are fuch as have the fame 
| "NEO | 


-. 


E Racuickc ER are ſuch as 0 deſerib'd 
upon different centers. 


or GEOMETRY. 29 


de 


gesessen 


* 


- 
_—_— 
> Md $20" * N * = 8 WP _ "__ 


30 Tax\Pzixcirits 


e and Irregular Fibres 


Re lar figure is that which has hops 
a — parts fimilar and equal. 


B an' Irregular figure is ſuch an one as is com- 

pos d o angie and ſides that are diffimilay, 

E E Similar figures are ſuch as have all their 
fides proportional, though one may 40 _ 
ter, equal or _ than another. 


F F 8 3 are ſuch whoſe contents are 
© equal, * they may be ſimilar or Uiſſimi- 
lar. 


C an EM figure has al ite angles _ 


E E one figure is ſaid to be ſimilar ar 
equiangular 10 another, when all the 
reſpellive angles of the one, are equal 

0 all the reſpetlive "We of the other, | 


CD an Fquilateral figure is one. that has all its 
ſides equal. 

G G Similar curvilineal figures are ſuch as wil 
admit ſimilar Polygons to be inſcribed in 
them, or circumſcrib d about them. 
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J. 
A Tings equal to the ſame third, are 
equal to one another. 


The lines A C, A C, which are equal 0 A, 
are alſo equal to one wa: 


Tf lo equal things, * things be added, 
the whole will be equal.” | 


he lines A C, A C are equal, 
he lines C D, C D added are equal, 
The whole * FF are alſo equal. 


Z 


If from equal hes equal things be 
taken away, the FARO will be 
equal, 2: 

If from the equal lines AD, AD 
you take away the equal lines A C, AC 


the remaining parts C D. CD 
will be alſo . | 
IV. | 
Tf to unequal things, ycu add equal things, 
the whole will be unequal. 
If to the unequal lines D E, DE 
you add the equal lines A D, AD 
the whole 4 * AE 


will be unequal. 
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Or GEOMETRY. 35 


TE ETTLETLETEECE) | 
——— — — — —ʒ— — —ᷓ— mY * . 
wwe — p ; | — 
- : N . - * 
” "FF. R " 
, ; . l . 
- - 


TT 


im 


Mo 


+ . 
— 9 
on 


* 2 
r 
571 24.9 


1 - 
ſ .* 
11 =—y ET ET 
387 
1 
® anos > 
— 


— 


71 7 P, \ 
5 * = 
HS = = — 
K „ TT———"Þ: 
6 — ! l * 


—— 


36 Taz Princieies 


F from . things, ky hing, be 
taken, the remainders will be i Rd 


42 If from the unequal lines, A E, A E 

you take away the equals, AD, AD 

pf: the remainders, 4; E, 1 E 
4 will be unequal, > 


Vi. 1 


7 Thing double the ſame third, are alſo 
| equal to one another. 


The right lines DD, DD 
that are double the line AD 
are equal among themſelves, 


VII. 


7 hings, that are \ba've: of the ſame, er 
equal * are It 4. equal. 


. 


The lines | 'A D, AD 
which are the halves of the lines D D, DD 
are equal to one another. 


What bas been [aid of lines, may alſo be 
ſaid of numbers, ſurfaces and bodies. 


or GEOMETRY. 
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PETITIONS. 
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py THE 
Petitions or Demands. T8 


PETITION I. 


\ Raw a right rr A. 

to the point 1 B 
OPERATION. e 

Apply a ruler to the A&B 
Draw the line deman AB 


carrying the pencil along the ruler, 
nn 


to the point 


ä PETITION H. 
Produce infinitely the line PLACED 
on the fide of the extremity Ws 
. OPERATION. 


* 


or GEOMETRY, 41 


.- Le- 


N 


„ WR 


— ——— 
© 


Maren MA . 
Ie M 


1 T1 


Wil 


0 0 [11181 | «4 
"4 } 8149 l 1 ö 
Wy Il Wl 111! 4: , 
l i TOOK. N : 
eee 
1 | rial Fi " | 
WIR , . 
4 1 b l : 
( : G 


-——- 


42 Tur Paixcirtzs 


Tod PETITION II. 


Dijk a cirde upon the point A 
4. the diftance | 2 AB 
5 i | OPERATION. 
| Seel ch pains of the compaſs 


upon the given point , F A 
Ale other to the given point B 

Turn the compaſſes 7 * {gen the point A 

4 and trailing the 2 


£ 


Aua che circle eminded - B 
© PETITION W.. 
' Ow'tbe-poimts \ - ,.__ t E 


male an interſefion or ſefion. Fu 


"OPERA TION, 


Open't the compaſſes at diſcretion, but ſo "Ep 
| the diſtance of the two points of the com- 
paſſes may a vr than half the diſtance 


ob ch 9584 
= fe Th yo SITE TS 


Upon egg yn ep: '. JM 
Upon the point F draw the arc HI 
and the interlotiion requir'd will be G 
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BO OK the FIRST. 


PROPOSITION I 


To ereft a perjendicular upon the middle 
| | of a right line. 


POSITION. 


i C be the point propoſed i in the middle of the 
ine AB, u nn 
be erected. FT 


OPE R ATION, 

Pon the given point 3 

U deſcribe at pleaſure the ſemicircle, DE 
upon the points D & E 
make the ſection 1 
from the point | C 
dra the line demanded CO 
thro? the ſection 4 [ 


This line C O will be perpendicular to the line 
given AB, and erected * the point _ 
poſed C. 
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7 0 ere a perpendicular upon the extre- 


[| 


' 


3 1 mtr Book , 3 | D 
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PROPOSITION II. 


> 
mig Fa right line pre poſed. | 


uk 3 be the extremity. propoſed of the "wy. 
AB, poem which the ee is to Be 
erected · 


OPERATION. 


1 1 * at pleaſure the point 3 
I above t —_ "8 A 
from that | e. 
with the 3 CA 
Deſcribe the portion of ab. EAD 
Drau the right line DICE. 
through the points | D&C. 
Draw the . demanded ' 8 
it will be — to AR. 
"mag at the er propoſed 4 
B+ © Hnother way, © . +8 
Upon the petit A deferibe the arc g Em 
Upon the point g deſcribe the are Ah 
Upon the point h deſcribe the are Amn 
Upon the point m deſcribe the art hn 


Draw the line requird An 
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PROPOSITION m. 


| Upon an angle given to erett a right line 


that incline neither to the right hand 
nor to ihe left. | 


| Let BAC be the een upon "wich the right 


line is to be raiſed, that inclines reicher to 
: the right hand nor to the left, 


3. 


OPERATION, 


Pon the an gle given 9 
1 deſcribe at pleaſure che are "BC 
upon the extremities B&C 
make the ſetion | D 
fr m the point of the angle given A 
draw the line requir d AD 
| through the ſection - . D 


8 


"= 


This right line El FD 
ſhall be erefted upon the angle BAC 
- without inclining either to the right or left. 
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PROPOSITION IV. 


70 10 fall a perpendicular upon a 2 
Anne, from a poins without the line, 


Let C be the point from which a line is to be 
ul let fall perpendicular to A B. 


* 


O p ERATION. | 

UG the giten . 1 
deſeribe at pleaſure the are DE 
cutting the line AB 
in the points  D&E 
upon thoſe points D&E 
As centers make the ſection * 7 
draw the line CF 
ank che line | CO 

will be — line requir d. | 
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Through a given point to draw a ie 


Wa 
* 


N 


8 +> 9 


2 


wc, the arc 


195 
LT 


A Ups Ko center Adeſcribe the ary 
* mme the le 8. of the joſh r. 


Parallel to a given right line. 


Let A be the given point thro' which a line 18 


to be drawn h the line B 8 


'OPERATION. 


— at pleaſure the 2 line 
f upon the point 
Deſcribe the arc : 
on the point 


make the arc 
equal to the are 
Draw the line requirct 
Fre! ge 3! 5 


Otherwiſe. | 


* 
— 


> . | 
„ 4<:.> 


n 


Sr 


8 
4 


4 touching the line 


-- wr the =p H defcribe are 

e point His taken at pleaſure 1 in the line 

Draw the demanded line 
thro” the point 


and touching the arc 
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befor AD PROPOSITION VI. 


Artbeats non Tp 4 a given finite right line. ; 
4 geo telnet H. W | 


Vere! 19 £15: POSTTION, f 
Fe A. Anf be the right line, propoſed to be di 


tilt +... hte OY OO e | 
—_— - OPERATION. | 
EE 
nm altering the Aten. Vari. 

©, compaſſes. 
e | 1 


: 44. , mt, 3 $ 
Thos ore ares be made ſo a fe ac 


Draw the right line 1-52-03 
. through the interſeftions G & 
A then will be aue. 
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PROPOSITION VIL 


To biſet a given redilineal angle. 
LetB AC be the angle propoſed to be biſeQed. 
OPERATION. 


Pon the ngulay point 
deſcribe at — the are 
| upon the | | 
As centers ma = the ſoftion 
; draw the line | 
This line 
"will divide the given angle 
F 1 
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PRO POSITION vil. 


of the end of a given right line to make 


a rectilinal angle equal to a given 


rectilieal an; le. 


= x | F 
Let A be the end of the line AB, at which an 
angle is to be made equal to a given rectili- 


neal angle CDG. 
+ PERAT ION. 
| Pon the an int | 
0 deſeribe l. ure the arc C G | 
Without altering the opening of the 3 
Upon the extremi | 
1 the iy | 7 H 
Make the arc | TREES. 
cqual to the are . C 
draw the line 8 1:2 
The angle : BA 
will be equal to the angle CD 


which was the thing propoſed, 
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O ι οαπ ˖ 


#1 


| | ew the point 


. vis. 
| Rqponmalong the line | 


62 Taz rixsT Boox. 


Sees ede 
3 GW? GD £2 Wh? . 


GS PEESSVESSESSETSESS z 


PROPOSITION IX, 


F To Divide a given right line into any 


number of equal parts reguir d. 


Let AB be the line r ge divided i into 
ſix equal parts. 


OPERATION. 


draw at pleaſure the line A 

-- thro? the extremity 
Draw the line = 
* rallel to the line A 
m the points | A & 
and along the lines | 


ae Þ> 
Re 2 


along the line 


SOS 


09 
re 


Gra the lines en, 788 g p- h q, IR 
AB 


| Then the line 


will be divided into fix a parts at the 
— „ .d. 92 
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- Deſcribe the ſemicitcle 


Draw the right line 
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PROPOS ITLON'X. 


| To draw a tangent to à circle propoſe : 


through a Eee Point. 


Let A be the point thro) which the tangent to 


the circle D O is to be drawn. 


15 


OPERATION. 


Rom the center of the circle 
draw the ſecant 
divide the line 
into two equal parts in 
upon the point 
with the radius 


d U 
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SOSE 


' catting the circle in TE 
from the given point 


> 


\\þbro"the point 


be the tangent oY 
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Let ABC be the given circle, and the point | 


This tangent 
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PROPOSITION . 


2 draw @ right line that Ball e, 4 . 
gent to a circle at a given pin. 


„ of contact in ĩts r 
'OPE RATION. 


Rom 9 t or center 
F draw ke poi 


thro' the point propoſed _ 
Thro' the point propoſed 
and to the line 

draw the ndicular | 
continued towards 


will touch the circle e fake 5 
Rich was the 3 2 
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FFC 7-1-3 
| | Fl | | N 
| * PROPOSITION I. 
| A circle and a right line that touches it | 
being given to find the point of contact. 
Let A B C be the circle to which the line G H 
is a tangent, 
2 o OPERATION. 
Pag. 8. Rom the center of the circle 5 
let fall the perpendicular FC 
upon the tangent 1 DE 
The ſection bo. 1 9 45 oP 
will be the point of contact ſought, f 
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PROPOSITION Ain. | 
"4 - » . 575 A 


To 4 a ora line . a eiven right [+ 


190; * 


e Nate. PF. 

ee LL. the line about which . 
| „N to oy GeIrOng., 

| viel OPERATION. 


g £8: ie 


5 o 


e te two equal par ts in 


u n the point ITE 2. 1. + 

wa e BC Pf. F, 
n the point 

peter the femicircles CD, EF, G H, 


and you will have the ſpiral line ſou ught. 
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"PROPOSITION: XIV. 


Between two given points to find two- 
other direftly interpoſed, i 


i a 
Let A and B be the points given, between Which! 


[ 


LEAHY POLF '© « N 70 
DOS STODDEED. 


- 
= 
. 


two others are to be found directly wood an 38 


by the help of whicha right line may be 
. 
OPERATION. 
Pon the points AK B 


as centers, make the interſections C & D 
upon the points C & D/ 


As centers make the interſections G & H 


Theſe points Ven gee Gatti 


are the ola requir'd, by the affiſtance of which- 


a right line may be drawn from the point A to 
the point B, which could not be done at once 


with a rule leſs than the length between A & B. 


* 


aWn 


from the point A to the point B, with a ſhort- 
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PROPOSITION I. 

* a make an equilgieral triangle upon 0 
— line. 
| Let A B be the given line opon which the equi- 

| Fo lateral 2 is to pants bh 

. OPERATION. 
[ ; . Pon the extreme point 4-4 
| with the radius We”... AB 
Deſcribe the arc N B 8 
upon the extremi 1 6 
- . radius * 1 94 
Deſcribe the arc | A E 
from the interſection 2 


ABC vil be the equilateral triangle required. 


' * 


7 4 


Draw the lines 
The triangle 7 © Btu p 


PROPO SITION U. 


To make a triangle whoſe 50 fides are. 
b equal” th three given right tines, © 
"Let AB C be the three iven lines; a triangle 
es e fides are equal to 
z them. 
OP E R A T 10 N. 


* hy right ne 
3 to 


the point 25 
a radius 
Deſeribe the are ap 
„ n the point _ | 
| wth the radius 
- Deſcribe the arc 28 
from the neben 


1 410 K 


O 8 


© 
. 
© 8 
8 


* 


will be compoſed of three ſided 8 to the 


: three lines given AA, B Woo: 
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| PROPOSITION . 


— 


0 Po mate a 2 ſquare upon a given right line. 


he A'B be the given right line, upon which | 1 
the ſquare is ta oy made. | . 


OPERATION, 


Pag. go. Ess the perpendicular 5 
| n the point 


As a center, deſcribe the are 
upon the points 
with the radius 
| Make the ſection | 
from the point 
Dran the lines TE. 


ABCD will be 850 18 dr d to be 
conſtructed upon the given right line AB. 
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PROPOSITION IV. 


70 0 make « a regular lagon a given 
right line: ca 


x 
1 


- | | Ler AB bethe given line, vpon which he pe. 


tagon is to he enden | 


- SH 


O PE RATIO N. 


Pon the extremitʒ 
| and with the radius 
Deſeribe the arc 
ebe 50. Erect the perpendicular 
Divide the are 2 WoW 
x "I into five arts i 
. » Drawthe l F Ep 
Page 58, Divide the baſe. ES 
into two equal orcs fn” 22 
Page 46. rea the 3 78 
upon the interſection 
| wich the radius * 
oP. Deſcribe the circle ON ABF 
Carry round five times, the line 
in the circumference of the circle, and a 
lar equiangular equilateral 3 
eee 
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PROPOSITION N 


1 
| * | 


- 0 make a : regular hexagon upon a 2 reg 
. | right line. 


Ler A B be a right line, upon which a regular 
5 hexagon is to be _ 


1 2 "OPERATION. 


| you the extremities | A 5 
and with the radius | 
' Deſcribe the arcs AC, B 
upon the ſection . > Bp 
Deſeribe thecircle ABE 
e fix times the line given 1 
in the circumference, and you will Kave 
regular hexagon ABEFG 
1 the given va, | 2 
» Iv 6 : . 8 JI 0 ; 
Fol * 
n 
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PROPOSITION VI. . FT 
Upon 4 given right line to deſcribe a 1 
polygon from an hexagon to a dodecagon. | 


Let A B be a line upon which an hexagon, 
ig tagon, or octagon, Oc. 1 is to a 


OPERATION. . 
Pag. © 2 AB in the point Oo | 
Pag. 46. erect the icular 0 2 1 
upon the point B be B deterlbe che are 8 
| Divide A C into fix equal parts M, N, P. Q 
This is to be done, if an heptagon in to be 4 f 
Upon the point C with the n "Fo 
of ons part * 
_ ©, - deferibe the are MD 
D will be the center for deſcribing a cirele Capa-/ 
. ble of containing ſeven times t : line. given. 
| = For an oftagon. . — * - | 
Upon the center C, with the interval, w" | 
| pl 2 pay 7, EN 
Deſeribe the are N Nh EE. i 


Fg be the center of a circle capable of bon- 
tainisg eighe times the given fine A 
For an heptagon. 3 
Take three parts r 
and ſo for the reſt, "adding one r. | 85 
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PROPOSITION VII. 


25 o male 4 polygon of any number of /i 4 
From twelve 10 twenty four, upon 4 


given right line. Bo, i 
Let AB be the line, upon which the polygon | 
1 is to be made. | 
i OPERATION. | 
= ie the are AC 
r ino twelve equal parts from the point C 
| Take as many of the parts of C 


as the number of the ſides of the polygon | 
| us above twelve, ; 


| En | 
17 you would deſcribe a polygon of fifteen _ . 


Upon the point F j 
with bh he e of three of theſe parts CE 1 
> deſeribe the arc EQ 
4 2 5 CO of ris aber mate | 
* _— | 
Upon the point O with the radius OB | " 
| deſcnbe the are 3 
Upon the point F wath the radius F A 
deſcribe a circumference, and it will con- 
tain the line given | AB 
twelve times. | 8 


and ſo alſo for any other polygon, 


4 
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PROPOSITION vm. 


45 F T 5 deſrribe a portion of a circle capable ; | 


containing an angle equal to an ang! 


given, upon a given right line. 


let AB be the right line, upon which a portion 


of a circle capable of containing an an 


| gle 
equal to the given angle is to be deſcribed C | 


7 OPERATION. . 
Page 62. Ake the angle 5 2 
IVI equal to S angle 162 
bg)... = AE 
| the perpendic | 
Page <8. Nied the line MB 
in the point | 1 
Page 46 Erect the perpendicular H 
* upon the ſection „ 
; wich the radius 12 F 
Deſctibe the partion of the circle AE 
All the angles you make in this ſegment of th 
circle, and upon the given line A 
will be equal to the angle | 
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PROPOSITION R. } 


To find the center of a given _ 
Let ABC © t0 be fn. > center 


. 
: , 
Vi 


is to be i! 
; 
it 
OPERA 1 10 N: 1 
| JT: at pleaſure thi right 14 5 
| terminating in the circumference AB 
Page 38. Biſect the ri line ABE 
| by the Ii G | DC: 
Page 38. Biſect alſo the right line CD: 
in the point «i | 
The point will be the center ofthe circle e re- 
Auir'd | ABC 
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ef] PROPOSITION * 


20 coldpleal the circumference of a ci 
whoſe center is oft. 


* q 


LB. be the pare of the circumference 
given, whoſe center is to be found, in order 


to the finiſhing the circle. 
. OPERA TION. i 
4 FT at 1 the three SOR ABC 
in the circuriegnnce begun upon the 
points A&B 
Make d the ſeftions EE 
Draw the right line Tk EF 
upon — points "*#i EC 
Make the ſections | 0 H 
_ _ + draw the right line G 1 
upon the interſection and center wot 
and with the interval TA 
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' PROPOSITION xt. i 


Lo deſcribe a circle that ſhall paſs: thr 
three giuen points. | 


Let A,B, ©, de the; Ges points thro? = | 
h "the circle i is to paſs. 


mi. 4, — ana” 


| OPERATION. F 
. 
| * Pon the points given A,B, . 
7 deſcribe three circles DEH, DEF, FG 
Wich the ſame radius, and interſeQung * 
: the points -D & E, & 
Draw the right lines 5 * oY 
till they meet in | ws. 
upon the po int e 
With the Bas 1 1 7 
Deſcribe the citele Tequir'd. 4 


This er is femilar to the A ng. 
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475 deſcribe an oval eu a given length. ö 


* be the length —4 which che en 


to W | 
"OPERATION: | 
wide the len AB 
Sax. 64 D br esel ACDB þ 
upon the „CED 
math. the radius : S 
Deſeribe che circles | 1 AEF, BB 
upon the interſections 4/4 ERF 
0 12 wich the er „ -- 6 
As'a radius, deſcrit®the arcs I H, OP 
 AIH BO will be the oval requir d. 


cT 


| a1 *. | Ji * 


7 +. 
_— 


LN. 
—— 


- 


rio GroMeTRY. ©99 


or PRA 


99 


Anse tenen 


"— 


. 
= 
* 


1 


1 


= 


* 


0 1 n Book 


No OOO OE N 


714 
1 

i 

+ 


' PROPOSITION xm. 


1 deſcrile an oval upon two gigs 4. 
| meters. 


10 AB, C D be the diameters n which. 
the oval 1s to be conſtr | 


; OPERATION. 1 
Ake the ruler | MO 
equal to the greater ſemidiameter A E 
upon which mark the length MN. 
equal to the leſſer ſemidiameter” K 
» This ruler being thus diſpos d. 
Place it after ſuch a manner upon the diameters" 
| A B, CDP 
that the pint 5 N 
liding along the line 1 
the extremity” 3 9 
%} may always be in the line || OCD. 
carrying along thus the rule MMS 


Deferide the ovel with;the extremity ; I * 
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| PROPOSITION XIV. | 
7 0 the center and the two diameters 
e an oval. | 


Let A BCD be the oval propoſed, whoſe cen- 
bas. TI OLE HE 2 Po Ne. | 


OPERATION. 15 


PLS 


oe the oval A 
Page 84. draw at 1 RE 
the two parallel lines AN, 
Page 56. Biſeet the lines AN, 
nn L& 
Draw the " mg / PLM 
Page 58. ſed i in | 
| and the. 8 E will be the cee 
on the point | 
Deſcribe at, pleaſure the diele 
- cutting the oval in | 
thro' the interſeRians 
7 n the right Une 
. Page 38. Win 0; - 
B Draw the greateſt 8 
thro' the points 
'Thro' the center 
Page 56, Draw the leaſt diameter 
parallel to the line 


and what was propoſed will be effected. 
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 PROPOSITION- xv. 1 


7 o make a reHilineal figure upon a given - 
right line ſimilar to a gives recilineat - 
| figure. i 


141k Þ be ele lah re fimilay 
to the figure C C 8 F to. be | 


EON OmOmon 


* 


OPERATION, 
Raw the diagonal C 
Page 62. D make the angle AB 
equal to the angle CF 
Page 62, Make — angle BA 
equal to the FC 
the triangle AB 
will be fimilar to the triangle CE 
Af ee 0 * manner, 2 
Page 6z, Make the Ek AG 
1 whole i tot + CE 
try ole Zo ABG 
e CDEF 
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BOOK the THIRD. 
PROPOSITION L 


Fo inſcribe ina given circle, an equilateral | 
triangle, hexagon or dodcogon, Th 


—_ EC 
— — — — — 


: LetACDbe de ele in which an equilate- 
ral triangle, &c. is to be inſcribed, + 


OPE R ATION. 
© For an equilateral lb 
h ? TT a point as | i. A 
with the interval of theſemidiameter A B 
= Deſcribe an arc CBD 
Draw the right line DC 
Carry that diſtance CD 
from the point *. 9 
to the point F 
Draw the lines FP C, FD 
The triangle b will be DF 
or an hexagon. || * 


Carry round fix times the ſemidiameter * B 

| in the given circumference. 

| Far a dodecagon. 
Pate 38. Biſect the arc of the hexagon AC 
in the point O 
the fide of the * will we AQ 
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PROPOSITION IL. 


To inſcribe a ſquare or oftagon. in a given 
| circle. 


Tet ABCD Kaho circle in which the fo, 
odr octagon is to. be inſcribed. | 


OPERATION. 


For a ſquare. 9 2 
Raw the diameters AB, Co 
interſecting each other at right 5 
angles, that is, draw the right line 8 
- thro' che center of the circle 
upon the paints or extremities C:& D 


Make the interſectionns | -&L 
Draw the right line 1 
aſſing thro* the center 2 
Theſe lines or diameters oh A B, CD 
will interſe& at right ang les“ 
Draw the lines A C, AD- BC, BD, ACBD 
will de 8 n 
For an octagon. 


Wage 38. Subdivide each quarter of the circle into two 


equal parts, and you wil * an octagon. 
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PROPOSITION III. 


75 inſcribe a pentagon or Mares in a 


Page 88. 


Page 58, 


given circle. | | . 
Let ABCD be the circle propoſed.. 
OPERATION. _ 
For a pentagon. 5, 8 
Raw the two diameters AB, CD 
interſecting each other at right angles in E. 
iſect the ſemidiameter C:E 
in the point N bike. 
Upon the point oe 
as a center, with the radius FA 
Deſcribe the are AG 
upon the point A 
f with the radius | AG 
Deſcribe the are 1: SIGH. 
The right line AH 


oy divide the circle into five equal — 


| For the decagen. Ld 
Subdivide! owl part of the circle into two equal 
9 


or PRACTICAL GEOMETRY. 113 
. 


neee eee, 


— — — 

"O 1 
* 0 . . p 2 413 

3 - \ - 0 + oy 
. 1 * . 

*; : . 0 1 3% 1 s 4 
\ = A 7 4 
ru d s 


-—- 


tl 
« 
* 
3 
a 


- an 4-1 ©@o&S 
» 


0 2 * 
— — TR a 
+ - 8 


| 
| 
| 
| 
| 
| 


| 


114 Tux TarirD Bock 


* 


PROPOSITION, Iv. 


720 inſcribe an beptagon i in 4 given , 


ee d in which 
"Ly n 


OPERATION. 1 

Raw the radius IA 
upon the extremity _ A 

with the radius | Al 
Deſcribe the arc \ CIC 
Draw the right line cc 
Carry the Half © co 


c > Ns heptagon requir'd will be 


— — 
A Carman wn 
„ 


0 n times in the circumference of the 


c c ( 
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i PROPOSITION V. 


| br 0 inferibe; an enneagon in a given circ 


LetBCD be bs the circle in which the ennea 
es wboinſerts'd. | 


| OPERATION, 


Raw the radius 
1 upon the extremity | 
with the diſtance 
12 the are C 
aw the right line 
il produced towards 
Make the line __ - 
_.. © equal tothe line 
| De be the point 
e the arc r F 


KE 
on th „ 4 - 
e poin J 2 
N the arc | | | E G 
Draw the line + A 

1 * ninth part of the Salers TH | 
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| PROPOSITLON VI. | 


: 

7 o inſcribe an bendecogoni ina gives circle. 

y! 

Let AE F be the given circle in which de 

4 . = { Hendecagen is to be inſcrib'd. 8 

* 4 * 7 

4 OPERATION. : 
Dis the radius AB 

Pay, 58. Biſect the radius | AB 

in the point | C. 

: ben Ke ink Are 

| with the — AC. 
' Deſcribe the __ | CDI, AD. 
upon the n | . 
with the di R ID. 
Deſeribe the arc o 

the diſtance | C 14 4 


will be the fide of the hondecygon <xa8 
W 3 | 


+ 
= 


. 


„ 3 


* 


C eee 


t 
l 


dr PRACTICAL GEOMETRY. 119 


- 
- 


, 


41 © - | | 
1 
— 
= 
1 7 
* J 
| 
1 * 4 
* 1 
—— U | 
_ 4 
3 
: e 
” ] 
, 4 
119 q 
, . 0 
1 - - 
- 9 
PP od 
— 
v . 
[2 
© * 
„ 
„ 
4 * 4 - " 
— 
N * Fe 
- : 
. aw. 
9 — - * K 
to Y 
F 4 „ * 
= - 
: 9 
1% 
Ln | 4 
= i 
1 
. x 
f 
” - of vx * l 
1 | 
w- - 4 
4 p A 
w 
— 1 k 
cz 4 
4 p 
K 1 
Is « * 
of Bw... 52488 
— = * 


——— —— — — — 


120 Tut umb Book 


S dc dend 
eee eee 


PROPOSITION VII. 


| 
| 


Toi in cribe in a given circle any polygon | 


you pleaſe.” | 
Let BAC bs the cine in, hich pou — 
| el nd 
| OPERATION. i 
Pag. 84. Raw the diameter | AB 
86. 38. 90. deſcribe the circle "s A BF: 


capable of einig ſeven times A 3 | | 


After the ſame way as i dad make AB 
25 9755 on milar Ae tobich is wen ns [ 


in the re circle AB G 1 
Pag. 56. Drag the diameter | n 
parallel to the diameter AB 5 
Dm e 2%" EB H 
thro” the extremities D A, EB 
GH, — — given ABC 
into ſeven equal 


Aer the ſame manner act in other polygons, 
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* os 7 - FL b 
n - 3 ; ; 74 
4 % 7 1 - 4 * 
% % . 4 — 4 " | 
0 A * * 
A my = : 5 * 4 | 
* * 4 * 4 
— % * f 7 * fp . 
© \% * : 4 7 — 4 
% * 3 
* » 4 4 * 
% * of 
76 ; | Pl - 
. 
: 
F * 7 + x 
* bs. i * 
1 W 
9 7 FT 
. 1 : : - 
4 pa 
, 1 | o 
= 4 = 
* 
2 - = 
4 B 
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x PROPOSITION vm. 


To enn of @ given circle, Fa 


if pable of an angle 571 to any redili-\ 


'Let ACE bs 0 the 2 * . 
which is to be cut off, — 


\, «qual it». the angle” 
OPER AT 1 0 1 


D 


Make the angle 


All the angles 


by 


ue, to 


aw the midi 
Draw the Ng * "4 | 


uch 


K 
55 ; 


* 5 


2 * 


the given angle 

ke gi upon ** 1 

in the ſegment J 

Will de equal to the giyen mang 
Therefore the portion 

3s the a air d. | 


1 
— 1 * 
7 


x +. 
a 5 
4 


þ 

A 1 
AF. 
rac) 
$5 
AC: 
EC 
ABC 
R“ 


7 
. 


* 


OF PRACTICAL GEOMETRY. 123 


| $898009888809895999 


Yr 4 wh TO 4 , 


__—. 


124 Tar THIRD Book 


Th . I 88 088 
0 e 


PROPOSITION K. 
To inſcribe in a circle a triangle nila 
i a given triangli. | 


Let ABC be the circle in which a triangles 
ſimilar to the triangle D renn 


— 


OPERA T I O N. | 
Page 66. Raw the tangent GH 
upon the point of contact A 
Page 62: Make the 4 4 | HAC 
equal to the angle 'E 
Page 6a, Make alſo þ the ang is 433-96 on 

& to the 

Drake lim 9 3 BC 
ABC will be thy triangle requir'dto'be aner 


to 'the triangle given” D E F 


Ce? 
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PROPOSITION Xx. 
To inſcribe a circle in a given triangle. 
Let A B C be the triangle in which the circle 


1 


=_—_ 


is to be inſcribed. 


OPERATION; 


6 We&t the an les 8 B & C 

* B by the right lines | - BD&CD 
Al error. DÞ 

6 e n ; | 

| * | png ae Jt: - a> D 
with the diſtance 13133 204 

| Deſcribe the circle equi d EFG 
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PROPOSITION XI. 


25 inſcribe o ſquare is a given triangle, 
kane Weed i in hid th que 
1 requir di -y' . 
70 OPERATION. Fl 
Page 594 Rect the perpendicular 4 | AD 
K. upon the extremity of the baſe A 
is perpendicular 4A 
a . to the baſe 3 AR 
| om the angle e 
Pate " Drove the line. . CE 
Parallel to the line. A 
the oblique line DR 
N "the ſection 9 5 
Page FY he the line } 06 
5 de To to the baſe | 7. 81 | 
: W the lines I Ns 7 
* ” Hel to the line 2 oz 
And pſu: roquir'd will be FG HI 


- 


bor PRACTICAL GroMerary. 129, 


„%% % „ „„ „ „ „„. 


= 
-_ 
* 
* 


{ 


i.1 il 
1 ee „ 
, e 


Pate 58. 
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LetAB Che the triangle in which wh penta- 
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# "PROPOSITION XIE. | 
area regular pentagon in an d. 
lateraFtriangie.” 


| gon is to be inſeribed. 


7 


an OPERATION. 
Page 54 E Wb 
= 


upon the center 
ſeribe the arc 
wide into five equal parts the are 


..v5 
— 
— 


Carry on the fixth 1 
Draw the line AM 
Divide | AN 
or into two equal parts in | . 
n the point "£460 
deſeribe the arc. 1 
. the right line LDH: 
F 11 
; 0nd, to-the part | BH 
vl enght nes DG, Me 
upon the center — 
With the diftance of the ſectlon rw 
Beide * 2 NO 
e points NO 
ba — DQ, DP 
Draw the lines CHEQUES 
And the pentagon detnanded ſhall be DOPQ! 
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| boston XIII. 
125 iſerite an 2 Irianglc ins 


f N | 
: AB: 
'| Let ABC Dbe the are in which the equi- 
| Rm ge to be inſcribed. a} 
> 7 3d hs . * 
A Who Slugs actin 
upon the center E 
'F wich the diſtance | A | 
71 \ Deſcribe the circle '-.. A BED | 
| i the point; | + 8 | 


Mich the diſtance | | 
r GE F 
Dar the right lines F F, AG 
- Draw the right line 2 


| HI 
2 he 9 chingleroqui'd is AH. 
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| ; 12 ö 7 . 0 35 8 | de ag 2 - a, 
| 47 PROPOSTEION. XIV. © 
| To ent en eta priangle i in . 1 
5 * pentagon. | | 
* l "8 7 * þ x ; 


equilayeral langle. is to 15 „ 


puts IN K 


„ a BONE be eh I tes * Tr 


To eo ITY A Cr —— 2 


kl 0 5 E R A T 1 ON. þ 

| Page 98. Drcumſeribe bs circle © Aae DR : 

| upon the point 0 

| and witht e diſtance of the radius, AF- 

| Deſcribe the arc | £4 F 55 

| Cut tlrat arc . 

1 Azto two e ual party i „ | 

18 Pra the line 3 | bo ＋ N 7 | 

| # upon the point 25 8 A, g 

. | if With ide diſtange 

if _ Deſcribe the are | x 1 

. delta thelines 3: | 
i by P 1008's —_—_— will bs. 0 | 
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PROPOS ox xv. 
'To inferite a ſquare in 4, pentogon.. 


Let A'BEDE be the panta n in which a 
l ' ſquare ig to be inf "I" | 


54 


— 


4 
15 
0 PERATIO N. 10 
1 | 1 — N 1 
| Raw-the Hs or Of BE 
Pr 54+ let fall the perpendicular ET 
from the extremity of BE 
Mike this perpendicular WTF 
equal to theline 8 5 
Draw the line * P 
nne 148 
Page 55. Draw the ligne 77 a 85 
[ho „ paralleFtoithe fide? d 
Om the extremities  - + . „ r 
Page 59, Etect the perpendiculars er Q M, +l 
- Draw the line + i N 
*The TY _— will ite. NMor 
— a ok 
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BOOK the FOURTH. 
F PROPOSITION 1. | 
To , p 2 U - J 
eee 


Let ABC be the triangle about which chiles; 
cle is ccni be 
- 


"OPERATION; WP 5, 


2 


Peg. 98. Eſcribe the circumference '. AB 0. 
Duro the three points A, B, G 
and the thing required will be done. 
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PROPOSITION; II. 
70 circomſeride a circle about e 7 


Fl 
Let A BOD be the { be about which” Gy" 


1 circle is to be umſeribed. Ty 
1 ka OPERATION. | WT 


* by 


N | 
Raw ind Haponals A B, CD y 
'D upon the interſection or center & 

with the diſtance © GA 
Deſcribe the circle demanded | © * ABCD 


7 * 
1 L LOT 
a a 
: "i 1 
1 
— - 
* 
= 
8 r 
4 : 8 4 - . * 4 
* * x. — ? by * 
7 £2 
8 kn”; 
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PROPOSITION III. 


To circumſeribe a triangle Fmilar 10 4 


given triangle, about a given circle. 


Let DEV be che circle, OW, i a triangle, 


ſimilar to the 9 F H, is to be de- 


Amer 
" OPERATION. Py 


Page 62. 2 ny 8 11 
; ual to the he. | 
Page 62, JN? angle oy, Mo BCD 
equal to the angle 1 
Produce the lines =, POS 
towards F R & 
Page 36. Draw the tangent . 
parallel to the line oy 
Page 56, Draw the tangent | 
Parallel o the line 
Page :6, Draw Ale dhe tangent 


parallel to the diameter AB 


IN O will be the triangle requir'd ſimilar to the 
triangle FG H, and circumſcribed about the 


circle DEV. 2 


| Raw the diameter A8 
thro” the center! = 
Make the angle NOS, AC 


I FIT 


LY 
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To cum a ſquare about a circle. 
Ler i e 
is to be circumſcribed. 


OPERATION. 
Raw the diameters _ d 
2 angles in 
upon the points A, C,. B, D 
1 With thediſtance... -- A 
1 Deſcribe the ſemiciveles | HOG, ROE | 
OFEN 
| Draw th6xight lid E F, E G, GH H 
thro? the interſections * Bs 5 Gun 
The iquar demanded be FG 
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| rer v. 


q 0 circumſeribe. a pentagon = a given | 
earch, | 


i 


Let A BCDYE bethegiven bout which 
| | 4@ pentagon 1500 be . 


N 
N OPERATION. i 
Page 47. N Nſcribe the pentagnn AB CDE 
upon the center | . 
And thro' the e tac ide | 3 
Drau the lines n FP, FQ, FR, F 8 
"Draw the. line £4 « FA. 
Page 68. Praw the tangent XS 3 
, . thro' the point A 
Upon the centre | | 1 
With the radius FED £ 
- Deſcribe the circle. OPQRSs 


D the fides of che pentagon demanded 
.thro' * , P, s 


G 


N A 


PEEL 


£<+ << gw» 
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It - PROPOSITION vi. +l; I! 
To circumſcrits 4 4 7 eglilar, gehen about 

—_— 2 ſame fort. 


Let B C DBFG bethe polygel given, abe 
which 8 Pa | 
1 eribede. nr pagan be 
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>  orEMPTON. 
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| r 3 
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PROPOSITION VII. 


„ triangle. 


100 A BC be the equilateral triangle, about 
., whicha W is to be * 


Produce the baſe | B 
both ways towards + D& 


1 ual to the line 
e point 
* = diſtance 
Dees the ſemicircle 
_ draw the line 
From the point 


7 0 N 4 e about 4 give | 


Ie the be BC- 
in the point | | i 


Make the lines DEB 
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PROPOSITION VIII. | 
«= a Pentagon about an a. 


lateral triangle. 


| A'B C be the triangle ing ah ic. 
. Ts OPERATION. ' 
Pon the 1 or i 
Wee NE 

at are the arcs D E I 


into five | 
che centre or ſection 


1, 2, 5 


C 
deſcribe the e ; IK 
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PROPOSITION IX. 


2 0 circumſeribe a triangle Ae 10 4 
given triangle, about a Jqvare. 


Let DE FG be the ſquare about which a tri- 
angle is to be circumſcribed ſimilar to the 


e 8 : 

OPERATION. | 
Page 62. Als att EF M 
* M e qual tothe angle A 
Page 62, Make A4 ME F 
equal to the angle | x" 

ce the lines — ME, MF, DG 

towards I &H 


HIM will be the — requiz'd, ſimilar ro 


the triangle BC 


and Greumſerid' Aa D E F as 


2 


* ; 
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Page 58. 
Page 36. 


Let AB C D be the ſquare about which a pen- 
| Eur GS 
OPER ATION- N 
Roduce the ſide CB 
towards 430 
BiſeR the ſide AB 
in the point | -a® 
Erect the perpendicular e 
upon the points * B, C 
| with the _ B R 
Deſcribe the ares RN, 8 T, T 
r OOTY + 
[4 into Ve 4 . s 
Make the angle r 
| with th ditance of ro parts RG 
Make the angles s en SDT 
| with the diſtance of one part. . RH 
\ Produce the Hines "VB; eTwo 
Make the line | Fenn. 
ual de he e 68 


PROPOSITION x. 


7 0 circumſcribe a pentagen about a Hure. 5 


Draw the other ſides aſter the ſame manner, and 


you will have the thing requir d. 
5 . 


X 


Y 
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Proportional LI NES. 


Pag. 58. 


BOOK the FIF TH. 


PROPOSITION I. 


To find a mean proportional between 1 
given line. 


Let A & B be the two lines between which a 
mean proportional is to be found. 


OPERATION. 


Raw an indetermin'd line G 
Make 8 C 
equal to the line 
Make E 
equal to the line 
Biſect C 
in the point 
upon the point 5 
and with the diſtance | A 
Deſcribe the ſemicircle : CF 
Erect the perpendicular E F 
This line E F 
ſhall be a mean proportional between A&B 


OF PRACTICAL GEOMETRY. 173 


. 
: v 
ig - 
. - — 
8 - * 2 
1 " _ 
—— - — 


—— — mom. 
— — 


174 Tits rern Book 


« Þ *%s - * Lal * 


oo WV 
; — * 


3» 
* 18 
7 


2 1 . "$4 , * 
Is, TT ; 'T 
TW = , — "=? | 
x \ 


PROPOSITION I. 


Given the ſum of the extremes and'the 
mean proportional 10 diſtinguiſh the 
means. ; 
Let AB be the ſum of the extremes Ci. e. the _ 
two magnitudes connected without any 4 | 
3. ſlinAion) and C the mean proportional, by 
© © Whoſe affiſtance the point, where the extremes 
_ © jo 15 to be Diſtinguiſhed. | 


OPERATION. 
Page 16. IſeQ the line AB 
| in the point 8 
15 upon the point 8 
With the interval GA 
eſcribe the ſemicirele AEB 
* the perpendicular 5 
eceemqual to the mean Proportional e 
Page 56, Drag the line DR 
parallel to the line b. 
from the ſection — 2 1 
Page 56, Draw the line | 8 
parallel to the line "BD 


Then will the point where the extremes join be F 
fo that C orits equal E F 


ſhall be a mean proportional 
between AF & BF 


| 


20 
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Page 50. 


Paze 58. 


TT the perpendicular 


b Ti vir zn Book® 25 


vil the mean F three pee 
and the difference of the erlreman, 10 
Ard the extrem mn. 


It GH be the mean proportional, and AB 
the difference of the extremes, requir'd the 
length of the extremes. | 


if 
QPERATION. 


2 
MY 


© & 


at the extremityof the diſſerence | 
*- and equal to the nn 
Bife& the difference * 
in the point 5 
ric both 5 0 towards E. 
+ 46H urch the po o 
with the ance | | 
Def the ſemicircle E 
Ine extremes requir'd will be BE, 


d ODS» > 
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pROPOSITION IV. "i 


= oul of. from a given Tint, a rt that 
"Joo" be a mean proportional between 
"bai" remains and anzubor given * 


line, 


jo 
| 
1 


Let A A be the line, Sen to be 


. cut off that ſhall be a mean proportional be- 
| teen what RO! and the line propoſed o 
f | 
an AT ION. 
i 1 $+indehiite l ep 
9 Dogge 5 N. de 
„equal to the lines ABB 
2 a + Deſerbe the e, CANE 1 4 
endic WM” © bx. RF. 
Page 38. n „ FF * 
Vibes e e 11 
5 * On int Fa * 4 
th e S's - BF 
8 ibe the arc 22 F 
Cut off che part 3 E ©... 
eee ede part | _—_—— 
AH will be the mean proportional between Gs 
- remainder HL 


and the other line propoſed BE 
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Er n 
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1 too "right lines being given to \ find 4 | 
third ar tonal. N 


A B, AC are the two given right lines, to 
ichs third proparyonal j is to Lat 


OPERATION. 1 
£5 1 * 
Mx at ieafure th angle " DNE 
F Cu off the part 8. 47 - NH 
„e 5 AB 
£ | Ott the par r NO 
equal to the line k AC 
-Drawthe Knee 'HO 
Page 5 56. Drau iir ine: a DE 
| 525 Fille the line 7 951 
EO al be the third proportional ens 
its | * N N f 2 45 
ne 
«2 


* 
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|| PROPOSITION, VI 
| 7 To find a, fourth proportional, 
"A,B, C. — 7 poſed, ad 
ow, 


is to be found, which will 
| as the ST OF 


x Nen 


OPERATION. 


TAke at- pleaſurethe ae 
*ut off the Fart 
dan to the Ins 
| Cut: the part 
equal to the line 
Cut off the part 
ceqqual to the line 
Draw the line 
7 age 5% Draw the line 
parallel to the line 


'F H will be the fourth desde 
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Page 56. Biſect the line 


PROPOSITION vn. 


' To find tn 1290 mean proputtional; between 
1¹⁰⁰ £700 lines, 7 


* 


"Ew [ & H PIES lines ord, between „lieh 
two mean Proportionals are to be found. 


3 


7 — Wb 
equal to the line 
fall the perpendicular 
equal to the line 
Draw the Hne 


. 
- 
— 
* & & . 


ts * 
* eee 


in the point nt. + 
Page 30. 0 the 2 1 th 0. 
n the t Or cen pl 
Deter the dy. WF. 
ſo that the choc 
may touch the ante aA 
Ab, CE will be the mean propatpnals 
teen the W lines. 
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PROPOS ITION, VII. A 
9 R 0 £84 . 8 TAN. 
75 cut two given "50 * 1 roy. 
parts{ ſo as ibat the ſaun ee 
be proportional. * Seien, 
; * Hu. « 
AB, C are the lines A be t 30. 
- AC pre che ley ppp be mel of: 8 fg 
1 20 Arat * Lud id mugnitucke. 


OPERATION. 15 
OPERATIDN. 


Ake the right angle 
My n . 
ual tothe landho ente 
Guo the line 
»D 1 qual tot „ 
raw e hypothen int : 
| Deleride the, emicircler 111: Þ 
tren the fan 
Page 6. Draw ling by he ie fe hoe 2 
parallel . 
Page 5h. and the Rafe fe "59> & P48 
parallelita is de 3 
A B will be cut in — * 
O C alſo in 
ſo that BE will bee 
as E D to - DF, & 
to D F, as D F is to 
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"was Sense 
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" PROPOSITION: *. 6 


7 be exceſs of the diagonal of 4 ſquare, 
above the ſide being given, to find its 
7. de . 4 © 4 e 


Let A B be the exceſs of the diagonal of a full 
Above its fide, to find its ne . 


"OPERATION. 125 


. Re the perpendicular WP 4 pc 
E* nal (5 the altos? 1 
Pra line a ** A 


erden gerd 1 
BD! 


* upon the poin Ev” 

F and with the diſtance \ CB 
. g 
the get the 4 


4 of whoſe diagonal >» ö 


wos the ſaid fide the kart 
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PROPOSITION X. 

To cut a given finite line in extreme and 
| Þ mean proportion. / 

Let A B be the line that is to be cut, fo that the 


rectangle of the whole line, and one of the 
parts may be equal to the ſquare of the other. 


OPERATION. 
Page 50, Re the perpendicular AD 
Produce it towards 9 
n ee As 
-  >X, equal to | 1 
Upon by point 7 ob 
. and with the diſtance 
Deſcribe the arc 1 21 
upon the point N 
2 the Akance | > .£4-AD 
Deſcribe the are DE 
will be cut in the point W 
in the proportion requir'd : for if you make 


the rectangle A h of the whole A B 
i F 
f made upon the other part A 
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PROPOSITION xl. | | 


© Fo #vide a given right line in ay ratio 
a Propoſed. 

Lot A B be the line 2d to be divided ac- 

"onding to th races of C, D, E, F. 


OPERATION. 5 


14 


Pon the point or extremity A 
Draw at pleafure the line AG 
| | ike AH 
equal to the line or ratio 'C 
Make oy | HI 
{ Squat to the line D 
© I 8 e kat 6 | | | 1 L 
to ing 1 ; 
Make 54 
* to che e ot R 
3 1 8 e line | 7 
Pos 50. Draw the lines | 189 1 O, HP 
arallel to the line B M 


Ihe Fire 'A B will be divided in che 5, 
| p, O, N 
% according to the ratio demanded, 
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PROPOSITION XII. 


75 make upon a given | right line tao I 


 rellangles, that ſhall be in any 612. 
ratio Jo one another. | 


Let AB be che line upon which two Range | 


are to be made, varind - -oithet 2g 
h e. 


OPERATION. 


Page 184. Yrige the tight line AB 
at the point | 3 
| in the ratio .of © + CG 
Page 82. Make the Tquare | - ay 
Page 56, Draw the line = vba 
- - parallel to the line 
B EIH, ABLE SU ertangts pr 
the reftangle 
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Propoſition I. To ere& a ee none at 3 


given point, in the 1 mi dle of a Fight 25 


u. Ta, raiſe a arge n the emi 5 
n i be! 
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41ND E KX. 
VII. To bife& a given reRtilinea? angle 8 
VIII. To male an angle equal to a given angle 
at the extremity of a line 
IX. To Roton gledn cight lies aay.ang wild 
ber of equal parts 02 
X. To draw a tangent to a circle from 2 8. 
int 4 
XI. o dm a tangent to a circle at 9 


XI. 2 a circle and tangent to find the point 
of contact 68 
XIII. To deſcribe a ſpiral upon a given line 70 
XIV. Between two points to find two others di- 

rectly placed between ; 72 


B O 0 K II. 
O the bonftruftion of Plane Figures. 75 


Propoſition I, To make an equilateral wriangſe | 
upon a given right line 
. 122 a triangle with three given FE ts 
5 
Ul. Io make a ſquare upon a given right line fo 
IV. To make a regular pentagon upon . 
right line 


v. To make rgalar heragon upon « yen 


right line 

VI. To deſctibe a polygon of any number — 
ſides, from an hexagon to a dodecagon, 
upon = given line 80 
VII. Lo make a polygon upon a right line of 

| any number of ſides, from twelve to twen- 
88 


ty four 
VIII. To deſcribe _ a right given line a 
6 ſegment 


5 INK 
benen of a circle, capable of containing, . 
an angle, equal to a given angle 90 


IX. To find the center of a given circle 92 


Xx. To compleat a circumforence begun, ao 
a center is loſt 
XI. To deſeribe a circumference n thro? 
three given points 
XI. To deſcribe an oval of a given length 98 
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are given 100 
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" Of the inſcribing of figures. | 107 


| | Propoſition 1. To inſeribe in a given circle an 


2 triangle, an hexagon, and a do- 
i * 


II. ener a ſquare, and an oQagon in 


rm circle . . | Cid 
U.. inſcribe a pentagon and a decagon in 


2 a given circle 1 1112 
IV. To inſcribe an hexagon i in agiven circle 11 
V. Toinſcribe an enneagon in a given gircle 11 
VI. pe inſcribe an n * cir- 
- EY 118 
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120 
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2 * angle propoſed . 
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a Propoſition I. To find a mean proportional be⸗ 


tween two others 172 
IT. Given the ſum of the extremes and mean 


proportional, to diſtinguiſh the extremes 


| 17 

III. Given the mean of three proportionals, . 
the difference of the extremes, to find the 
extremes 176 

IV. To cut off from a given right line, a part 
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the remainder and a third line propoſed 178 
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- two given right lines 184 
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